METHODS AND APPARATUS FOR FORMATTED ENTRY 



OF ELECTRONIC INK 



Field of the Invention 

The present invention relates generally to personal digital notepads and the like 
and, more particularly, to methods and apparatus for formatted entry of electronic ink in 
such personal digital notepads and the like. 

Background of the Invention 

A personal digital notepad (PDN) is a digitizer-and-pen device that allows a writer 
to record handwritten information on a standard paper notepad, and simultaneously 
record an electronic carbon copy of the writing. The CrossPad marketed by the A.T. 
Cross Company and the IBM ThinkScribe are examples of PDNs. Such electronic ink 
collection devices have the requirement that when users wish to enter formatted data, i.e., 
"labeled ink," they must perform some action to signal that event. The term "formatted 
data" refers to data, such as an address, in which there are multiple items or parts; see 
below "Definitions." Furthermore, in most such cases, users desire or expect that the 
labeled ink will be recognized into text suitable for parsing and subsequent entry into 
some application program or database, such as a Personal Information Manager (PIM). 

The existing methodology includes free-form entry of the data to be formatted 
"in-line," defined as follows. In this scenario, the user must: (1) write ink on whatever is 
the current page; and (2) give an electronic signal specifying which ink is to be labeled as 
formatted data. This is about as minimal a user-interface as can be imagined, but will 
usually require large amounts of post-processing, both on the recognition and the parsing. 
Because of this need for extensive post-processing, users may simply switch to their PIM 
or other application program and enter the data directly, without writing any ink at all. 
This is the scenario used with IBM's InkManager 2.0 and the CrossPad. 
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In other suggested scenarios for a write-on-paper device, such as IBM's 
ThinkScribe, the user-interface limitation is that the user is either asked to perform a large 
number of actions, some electronic and some physical, or else is asked to perform large 
amounts of post-processing. 
5 In a third category of existing handwriting capturing methodologies, such as is 

described in U.S. Patent No. 5,734,129 issued to Belville et al. on March 31, 1998 and 
U.S. Patent No. 5,627,349 issued to Shetye et al. on May 6, 1997, the only mode of data 
entry possible on the data entry device is formatted electronic ink data, i.e., the forms are 
completely predefined and completely occupy the writing area. 
10 Thus, a need exists for methods and apparatus for performing entry of formatted 

electronic ink in accordance with handwriting systems, such as a PDN, which 
substantially minimize post-processing efforts, and do not prevent the entry of 
unformatted electronic ink. 

Summary of the Invention 

15 The present invention provides several methods, and related apparatus, for the 

entry of formatted ink data (i.e., electronic ink) such that individual items in the data may 
be parsed and recognized more effectively. Each method allows users to enter formatted 
ink data in-line, i.e., without switching to another page, which can then be recognized 
with constraints and parsed for use in other application programs or databases. In 

20 addition, a method is provided for allowing user-specialization of any of these entry 

methods (or other similar) methods. Note that in any of these methods, the user may send 
the formatted ink either to the default ink-processing application, cjr"else directly to 
another application or database. 

In a first formatted ink data entry method according to the invention, referred to 

25 herein as "template-field entry," a separate page is provided for each type of formatted 

data to be entered, and users perform a sequence of three actions. First, the users select 
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the type of formatted data they wish to enter; then, they place the appropriate type of page 
on their PDN and enter the data; and last, they signal completion. 

In a second formatted ink data entry method according to the invention, referred 
to herein as "implicit-field entry," each page of the pad is printed with "watermark" style 
lines designating predefined fields. In this method, the users need only select the type of 
formatted data they wish to enter, then enter it in the appropriate fields, and last, signal 
completion. Note that all actions preferably take place on the current page. 

In a third formatted ink data entry method according to the invention, referred to 
herein as "user-delineated-field entry," the users specify the type of formatted data they 
wish to enter; thereafter they specify the completion of each part of the formatted data; 
completion of the entry is implied by signaling the completion of the last part of the 
formatted data. Note that all actions preferably take place on the current page. 

In a fourth formatted ink data entry method according to the invention, referred to 
herein as "tagged-field entry," the users write a word or symbol in the left (or right) 
margin in order to specify the type of formatted data they wish to enter, and then for each 
field being entered. Note that all actions preferably take place on the current page. 

In a method according to the invention for allowing user-specialization of any of 
these or other similar methods, referred to herein as "user-specified field groupings," 
users are allowed to define their own (or to modify predefined) formattings for ink data 
entry. Note that all actions preferably take place on the current page. 

These and other objects, features and advantages of the present invention will 
become apparent from the following detailed description of illustrative embodiments 
thereof, which is to be read in connection with the accompanying drawings. 
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Brief Description of the Drawings 

FIG. 1 is a block diagram illustrating a handwriting system in which the electronic 
ink formatted entry methodologies of the present invention may be employed; 

FIG. 2 is a flow diagram illustrating an overall process in which the electronic ink 
5 formatted entry methodologies of the present invention may be employed; 

FIG. 3 . is a perspective view illustrating a handwriting system in which the 
electronic ink formatted entry methodologies of the present invention may be employed; 

FIG. 4 is a diagram illustrating an appointments template for use with a 
template-field entry methodology according to an embodiment of the present invention; 
10 FIG. 5 is a diagram illustrating a phone messages template for use with a 

^ template-field entry methodology according to an embodiment of the present invention; 

S| FIG. 6 is a diagram illustrating a todos template for use with a template-field entry 

in methodology according to an embodiment of the present invention; 

^ FIG. 7 is a flow diagram illustrating a template-field entry methodology according 

Sj 15 to an embodiment of the present invention; 

jU FIG. 8 is a diagram illustrating a preprinted form for use with an implicit-field 

^ entry methodology according to an embodiment of the present invention; 

Iff FIG. 9 is a diagram illustrating example ink written on an example preprinted 

;~ s form for use with an implicit-field entry methodology according to an embodiment of the 

20 present invention; 

FIG. 10 is a flow diagram illustrating an implicit-field entry methodology 
according to an embodiment of the present invention; 

FIG. 1 1 is a flow diagram illustrating a user-delineated-field entry methodology 
according to an embodiment of the present invention; 
25 FIG. 12 is a flow diagram illustrating a tagged-field entry methodology according 

to an embodiment of the present invention; and 

FIG. 13 is a flow diagram illustrating a user-specified field groupings 
methodology according to an embodiment of the present invention. 
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Detailed Description of Preferred Embodiments 

The present invention will be explained below in the context of an illustrative 
personal digital notepad architecture. However, it is to be understood that the present 
invention is not limited to any particular handwriting system architecture. Rather, the 
5 invention is more generally applicable to any handwriting system architecture in which it 

is desirable to provide one or more methods of entering electronic ink data so as to 
substantially minimize post-processing efforts. 

Before presenting respective explanations of illustrative embodiments associated 
with the present invention, some definitions that may be used during the course of such 
10 explanations will first be provided below. 

(i) Field: a delimited area or region on a page together with a specification of how 
ink written within that region is to be parsed and recognized. 

(ii) Field Group: an ordered collection of Fields, specifying the parsing of labeled 
ink (see "Label" definition, below). 

M 15 (iii) Formatted data: any electronic ink that is to be parsed in a Field Group; also 

q the text-based data that results from the recognition of the formatted (ink) data. 

f ™ (iv) Ink Data: set of ink strokes. 

yi (v) Label: any electronic ink that, possibly after being recognized (in whole or 

part), is parsed for use in some application (including but not limited to databases or 

20 PIMs). "Labeled ink" is simply ink that is a Label. Labels come in a variety of types, 

including, but not limited to, "Appointments," "Contacts," "Todos," etc. It is to be 
understood that there may be two types of parsing: (i) parsing before recognition; and (ii) 
parsing after recognition. Parsing before recognition is parsing according to the Fields, 
while parsing after recognition would use text-based techniques to determine, e.g., that 

25 "2000 July 14" is a date but that "10:00 AM" is a time. 

(vi) Recognition (and related terms): a handwriting recognition system, such as 
(but not limited to) that produced by IBM Corporation (and supplied with InkManager 
1.5). 



m 
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Referring initially to FIG. 1, a block diagram is shown illustrating an overview of 
a system in which the electronic ink formatted entry methodologies of the present 
invention may be employed. As shown, the system may comprise a personal digital 
notepad (PDN) 10 which includes a digitizer 12 and a pen device 14. As mentioned, the 
PDN may, for example, be an IBM ThinkScribe or an A.T. Cross Company CrossPad. It 
is to be understood that while the pen 14 and digitizer 12 are shown as being connected 
via a cable, this is only an illustrative connection mechanism. That is, other connection 
mechanisms may be employed, e.g., a radio transmitter/receiver pair, etc. The invention 
is not limited to any particular connection mechanism. As is known, the physical paper 
for capturing the physical ink from the pen device is positioned over the digitizing surface 
of the digitizer which captures the so-called electronic ink or the electronic representation 
of the physical ink marks made on the physical paper by the pen device. Ink data 
collected by a PDN is recorded as a sequence of triplets (X, Y, T) corresponding to the 
horizontal position, the vertical position, and the timestamp, respectively, of the pen tip 
on the page. This is referred to as the "raw ink data." 

The raw ink data may be sent to a personal computer (PC) 20 in the system, as 
shown in FIG. 1. Alternatively, as explained below, the PDN 10 may process the raw ink 
data in some manner before sending it to the PC 20. In any case, the PDN 10 and PC 20 
may be connected via any suitable conventional communication link. The PC 20 may 
include a processor 22, memory 24, and I/O devices 26 such as, for example, a display, 
keyboard, etc. Also, as is known but not illustrated, the PDN may have its own 
processor, memory and I/O devices capable of implementing one or more of the 
operations described herein. The raw ink data may be processed by the PC in real-time or 
stored on the PDN and uploaded at the writer's convenience. 

It is to be appreciated that the term "processor" as used herein is intended to 
include any processing device, such as, for example, one that includes a CPU (central 
processing unit) and/or other processing circuitry. The term "memory" as used herein is 
intended to include memory associated with a processor or CPU, such as, for example, 
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RAM, ROM, a fixed memory device (e.g., hard drive), a removable memory device (e.g., 
diskette), flash memory, etc. In addition, the term "input/output devices" or "I/O 
devices" as used herein is intended to include, for example, one or more input devices, 
e.g., keyboard, pen or stylus, for entering data to the processing unit, and/or one or more 
output devices, e.g., CRT or other display, speaker and/or printer, for presenting results 
associated with the processing unit. It is also to be understood that the term "processor" 
may refer to more than one processing device and that various elements associated with a 
processing device may be shared by other processing devices. Accordingly, software 
components including instructions or code for performing the methodologies of the 
invention, as described herein, may be stored in one or more of the associated memory 
devices (e.g., ROM, fixed or removable memory) and, when ready to be utilized, loaded 
in part or in whole (e.g., into RAM) and executed by a CPU. 

Referring now to FIG. 2, a flow diagram illustrates an overall process in which the 
electronic ink formatted entry methodologies of the present invention may be employed. 
As shown in the overall process 30, electronic ink is entered (step 32) via one or more of 
the formatted entry methodologies of the present invention, to be explained in detail 
below. It is to be appreciated that this step of the overall process is the primary focus of 
the present invention. It is the inventive entry methods described herein that substantially 
minimize the efforts associated with post-processing operations such as, for example, 
parsing and recognition. 

Returning to the overall process 30, segments of such electronic ink or raw ink 
data are then parsed (step 34) according to predetermined fields associated with the entry 
method, to be explained below. Then, the parsed data is provided to a recognition system 
or other ink data processing operation (step 36). The recognized/processed ink data is 
then provided to one or more software applications, for example, a forms application 
(e.g., insurance), aPIM application (e.g., calendar), etc. 

With respect to the PDN 10 and PC 20 illustrated in FIG. 1, it is to be understood 
that the electronic ink entry operation (step 32) is performed on the PDN 10. However, 
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the parsing (step 34), recognition (step 36) and provision to one or more applications 
(step 38) may be performed on the PDN 10 or the PC 20. Alternatively, the operations 
can be shared by the processing capabilities of the PDN 10 and the PC 20. In fact, the 
software applications which receive the processed ink data may also reside and execute, 
5 in whole or in part, on either the PDN 10 or the PC 20. As mentioned above, the present 

invention is not intended to be limited to any particular hardware configuration. 

Referring to FIG. 3, a perspective view illustrates one example of a handwriting 
system in which the electronic ink formatted entry methodologies of the present invention 
may be employed. The integrated system 40 comprises a PDN portion 42 with a digitizer 

10 44 and pen device 46. Further, the integrated system comprises a PC portion 48, 

mechanically and electrically connected with the PDN 10, including processor (not 
shown), memory (not shown), and I/O devices such as a display 50 and a keyboard 52. 
Thus, the system provides a stand-alone electronic handwriting environment which may 
be used to enter electronic ink data according to the methodologies of the invention, 

15 post-process (e.g., parse, recognize) the entered ink data, and then run applications using 

the processed ink data. It is to be appreciated that the system shown in FIG. 3 is further 
described in a U.S. patent application identified as Serial No. 09/070,391 (attorney docket 
no. Y0997-389), filed on April 30, 1998, and entitled: "Flexibly Interfaceable Port 
Computing Device," which claims priority to a U.S. provisional patent application 

20 identified as Serial No. 60/079,745, filed on March 27, 1998, and which is a parent 

application to a U.S. divisional patent application identified as Serial No. 09/591,462, 
filed on' June 9, 2000, the disclosures of which are incorporated by reference herein. 

In accordance with the present invention, a variety of electronic ink formatted 
entry methods (e.g., step 32 of FIG. 2) will now be described. The four illustrative 

25 methods are described in sequence, followed by a method for allowing user specialization 

of each of these (or any similar) method. Note also that elements of any of the four 
methods may be combined to create an alternative method intended to be within the scope 
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of the present invention, e.g., template-field entry could be combined with 
user-delineated field entry, etc. 

A. Template-field Entry 

The template-field entry method allows users to retain one separate hard copy of 
5 all Labels of a given type. The user-interface comprises preprinted loose pages 

(templates) specifying the correct layout of the ink for each type of Label. Examples of 
such preprinted templates are shown in FIGs. 4-6. Namely, FIG. 4 illustrates an 
exemplary template 60 for recording appointment information; FIG. 5 illustrates an 
exemplary template 62 for recording phone message information; and FIG. 6 illustrates 

10 an exemplary template 64 for recording information about tasks to be accomplished or 

so-called "todos." The methodology uses a predefined (and pre-stored) set of Fields for 
each Label whose page-relative location is specified by a user action on the PDN, but 
whose location relative to each other in their Field Group is fixed. The layout of the 
preprinted pages is the same as the layout of the predefined fields and each Label type has 

1 5 its own page type. 

Referring now to FIG. 7, a flow diagram illustrates a template-field entry 
methodology 70 according to an embodiment of the present invention. A user writes 
normally until such time as he wishes to enter a Label. At that point, the user 
electronically selects the desired Label type (step 72). He may do this in a number of 

20 ways. For example, the user may activate a soft (virtual) button on the PDN to select the 

desired Label type. This step retrieves and loads the predefined set of Fields associated 
with the selected Label. Next, the user places the template (e.g., as shown in FIGs. 4-6) 
corresponding to the selected Label over the digitizing surface of the digitizer (step 74). 
If the user was "free-form" or "purely-text" writing on a separate piece of paper prior to 

25 selecting the Label, he can simply place the template over the current paper. Of course, 

the template can be placed directly on the digitizing surface of the digitizer. Next, the 
user uses the preprinted page to enter the formatted ink data (step 76). That is, the user 
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fills-in the desired information on the selected template in accordance with the format on 
the selected template. Accordingly, the entered information is electronically stored as 
electronic ink data in the PDN and/or PC, and a hardcopy of the entered information is 
saved in the form of the preprinted template upon which the user, using the pen device, 
5 actually deposited physical ink. Thus, a separate list is created for the desired Label type 

(appointments, phone messages, todos, etc.). The user then electronically indicates 
completion (step 78). Again, this may be done in a number of ways. For example, the 
user may activate a soft button on the PDN to indicate completion of the template. 

Further, the act of selecting the desired Label type may also select a target 
10 application, and ink entered in step 76 is then sent to that application (e.g., a PIM). Then, 

3 there is no need for the user to perform a separate ink selection action. This also has the 

-^j advantage that the user does not have to position the template page so that the new ink is 

^ correctly located on the existing page of ink. 

Nf Lastly, the user removes the template and returns to normal writing, if so desired 

OB 

*%j 15 (step 80). It is to be understood that the previously-used template may be subsequently 

IL reused if all portions are not completely filled-in. 

H One rationale for using preprinted forms is that they can be constructed to enforce 

\j\ a particular writing style. For example, users can be instructed to enter the ink in one or 

I s ? more Fields in "all uppercase." In addition, the presence of preprinted boxes (one per 

20 character) in one or more Fields will enforce a segmented writing style conducive of good 

recognition. Finally, since many fields of a form will be for specific types of data (e.g., 
dates, phone numbers, etc.), recognition accuracy can be improved by enforcing 
constraints on the contents of individual Fields. 

Advantageously, the template-field entry method allows the entry, at different 
25 times, of both formatted and unformatted (free-form) electronic ink. This permits the 

user to switch between the modes of entry in a natural way, by switching between a piece 
of plain paper (e.g., paper having ruled lines or no lines at all) and one of the preprinted 
forms (e.g., FIGs. 4, 5 or 6) overlaying the digitizing surface. Thus, both the entry of 
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formatted ink (on the form) and unformatted ink (on the plain paper) are part of the 
normal writing flow, on a single device. Also, advantageously, the present invention 
allows users to position the preprinted forms at their convenience, rather than requiring 
the positioning of the form in one position where the form must cover the entire writing 
5 area. As such, the present invention also does not require complex form-alignment 

actions to be performed when the user places a form on the digitizer. 

An additional feature of the present invention which may be employed in 
accordance with the template-field entry method, e.g., at step 76 of FIG. 7, as well as any 
of the other applicable methods described herein, is the generation of one or more 
10 device-initiated signals (auditory or visible or both) which function as feedback to the 

O user. The one or more feedback signals may indicate, for example, that the user is (or is 

■%j not) writing within a defined field, that the user has (or has not) completed all required 

ry fields, etc. Such data entry format compliance signals may be generated by the PDN 10 

N and/or PC 20 (FIG. 1) and presented to the user during real-time data entry on one or 

%j 15 more of the various output user interfaces associated with the PDN and/or PC, e.g., 

[L, display (50 in FIG. 3), speaker (not expressly shown in FIG. 3), etc. 

IJ B, Implicit-field Entry 

^ Implicit- field entry involves a user-interface comprising preprinted pads or forms 

specifying the correct layout of the ink for each type of Label. It is to be appreciated that 

20 by "pad," we refer to a group of writing media (e.g., a pad of paper) preferably bound 

together along one edge, possibly but not limited to the top edge, while a "form" may be 
one page of writing medium (e.g., a page of paper). Thus, a pad may comprise multiple 
forms. Typically, a pad of forms may have all forms the same, but it is to be understood 
that a pad may have, for example, a predetermined number of copies of form 'A,' a 

25 predetermined number of copies of form 'B,' etc. Nonetheless, in accordance with the 

implicit-field entry method, the terms "pad" and "form" may sometimes be used 
interchangeably in the sense that the term "pad" may also be considered as referring to 
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one or more of the forms associated with a pad. Thus, in operation, the pad may be 
attached to, or suitably positioned with respect to, the PDN such that at least one form 
substantially overlays the writing surface of the digitizer. The implicit-field entry 
methodology uses a predefined (and prestored) set of Fields for each Label whose 
page-relative location is specified by a user action, but whose location relative to each 
other in their Field Group is fixed. The layout of the preprinted forms of the pad is the 
same as the layout of the predefined Fields. We describe a preferred preprinted pad and 
three variations of the preprinted pad, but the present invention is not limited to these 
examples. 

FIG. 8 illustrates an example of a preprinted pad or form for use with an 
implicit-field entry methodology according to an embodiment of the present invention. 
As shown, the preprinted form 82 has one or more lightly-colored or fine vertical lines 
("watermark" lines similar to the light blue line down the left hand side of ordinary 8.5 x 
1 1 notebook paper or legal pads, or down the middle of most 6x9 steno pads). The form 
also has (at the top or bottom) lightly-colored or fine column headings, specifying the 
meaning of each column for the types of Labels to be supported. Further, the form has 
horizontal lines which are not necessary, but may be helpful. During "ordinary" inking, 
i.e., free-form or unformatted inking, these columns serve no function (other than 
possibly guiding the user to write neatly) but, advantageously, do not obtrude. Thus, 
similar to the template-field entry method described above, this method also permits the 
user to switch between formatted and unformatted entry modes in a natural way on a 
single device, as well as yielding other advantages mentioned herein. Also denoted on 
the form 82 of FIG. 8 are the corners 84 of the preprinted lines and the locations 86 of the 
column lines. It is to be appreciated that while the forms of the pad are preferably white, 
the forms may be any color so long as the ink is of a contrasting color. 

Referring now to FIG. 9, a diagram illustrates an example of ink written on the 
preprinted form 82. Note that the column headings and vertical/horizontal lines are not 
shown for the sake of clarity. A user writes normally on the form 82, such as denoted in 
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areas 88 and 92 of FIG. 9, until he desires to enter a todo, appointment, or some other 
Label. At that point, the user selects the type of Label to enter, and uses the preprinted 
lines to enter just the relevant data (e.g., data to be provided to an application). The 
relevant data may only take one line, as in the example todo ("File Patent 1999 Nov 22") 
5 denoted within area 90 of FIG. 9. With concurrent reference to FIG. 8, it can be seen that 

the ink data "File Patent" (FIG. 9) aligns with the "Subject" column (FIG. 8), while the 
ink data "1999 Nov 22" (FIG. 9) aligns with the "Date" column (FIG. 8). Alternatively, 
the relevant data may take two lines, as in the example appointment (first line: "Pads 
Patent 1999 Nov 22"; second line: "Randy Moulic 09:30 10:15") denoted within area 94 
10 of FIG. 9. Again, with concurrent reference to FIG. 8, it can be seen that, for the first 

Q line, the ink data "Pads Patent" (FIG. 9) aligns with the "Subject" column (FIG. 8), while 

SJ the ink data "1999 Nov 22" (FIG. 9) aligns with the "Date" column (FIG. 8). For the 

second line, the ink data "Randy" (FIG. 9) aligns with the "First Name" column (FIG. 8), 
M the ink data "Moulic" (FIG. 9) aligns with the "Last Name" column (FIG. 8), the ink data 

\j 15 "09:30" (FIG. 9) aligns with the "Start Time" column (FIG. 8) and the ink data "10:15" 

(FIG. 9) aligns with the "End Time" column (FIG. 8). 

In addition, a user can enter "free-form" or "purely-text" ink right below the 
m formatted-ink, as shown in both areas 90 ("Make sure to get required approval!") and 94 

("Invite Bengt also!"). Then, the user can electronically mark all the relevant ink. For 
20 example, as illustrated in FIG. 9, this may involve circling the ink. However, any 

suitable method of indicating a region on the page may be used. When that ink is 
uploaded to the PC, the ink is recognized and parsed according to the field defined for the 
selected Label in accordance with the preprinted form (i.e., the fields and the preprinted 
form must be consistent). Recognition and parsing according to a defined field is known 
25 in the art. The proper location of the predefined field on the page is determined by the 

location of the selected ink. The selection of the type of Label to enter could be made 
either by pressing a soft (virtual) button, or else simply by checking one of several boxes 
in the watermark printing. 
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Since the user writes the ink on the same physical page as the ink immediately 
preceding and following, the action of selecting the ink is rendered more accurate than if 
written on a separate sheet (which would have to be accurately positioned), unless using 
the method of template-field entry as described above in section A. 

Three illustrative alternatives to the preprinted form described above are as 
follows. First, separate preprinted pads of yellow-sticky type notes (e.g., similar to 
Post-It™ notes from 3M), possibly with a carbon-paper-like backing, may be employed. 
Second, separate guide-sheets (e.g., printed on cardstock, plastic, or some other suitable 
material) which serve as guides only may be employed. Third, a reserved section of each 
page in which only formatted ink should be entered (similar to the layout of many 
day-timers) may be employed. 

In the first case, there is one pad of yellow-sticky notes (i.e., sheets with partial 
adhesive backing) per Label type, and a user attaches one to the regular writing pad each 
time he desires to enter a Label, writes on the yellow-sticky note in its preprinted fields, 
and then circles the entire yellow-sticky note. The carbon-paper-like backing solves the 
problem of missing ink on the regular writing pad, since the yellow-sticky notes may 
become detached. In the second case, the user does not enter the ink directly on the 
guide, but simply uses the selected guide as a model for his writing. 

It is to be understood that the guide-sheets and the yellow-sticky notes are each 
preferably printed exactly as depicted in exemplary FIGs. 4, 5, and 6 (the preprinted 
forms for template-field entry) except that (a) each sheet of paper in the pad of 
yellow-sticky notes normally (but not exclusively) has only one copy of the Field Group, 
while (b) each user normally has and needs to use only one copy of each type of 
guide-sheet, and each guide-sheet is printed or engraved or otherwise inscribed upon 
some durable material such as plastic or cardstock. If some other Field-Group format is 
designed for use in the template-field entry method, it is always the case that the exact 
same layout could be used on either a yellow-sticky pad or a guide-sheet for use in this 
method; and vice versa, if some other Field-Group format is designed for use in this 
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method, it is always the case that the exact same layout could be used on the preprinted 
sheets for use in the template-field entry method. 

Referring now to FIG. 10, a flow diagram is shown summarizing the steps, as 
explained above, of an implicit-field entry methodology 100 according to an embodiment 
5 of the present invention. The user places the preprinted form (e.g., as shown in FIG. 8) 

over the digitizing surface of the digitizer (step 102). He begins writing normally, e.g., 
free-form or purely-text, on the form until he desires to enter a particular Label type, e.g., 
todos, appointments, etc. (step 104). The user then electronically selects the desired 
Label type (step 106), as explained above. Then, using the preprinted lines, the user 
10 enters the relevant information associated with the Label type in correspondence with the 

Q column headings on the form (step 108). After entering the relevant data, the user then 

sj indicates completion of the particular entry by marking the relevant data (step 110). This 

j>j may be done, for example, by circling the relevant data. Then, the user may resume 

N normal writing on the preprinted pad form (step 112). 

L 15 C. User-delineated-field Entry 

M= User-delineated-field entry allows users to delineate the ink data for each Field in 

m a Field Group. Instead of predefined Fields (as in the template-field and implicit-field 

!~ a methods), this user interface allows users to signal the beginning and end of each portion 

of ink which is to be individually parsed (e.g., "date" and "time" in an Appointment). In 
20 this method, the definition of each Field Group is loaded into the PDN (rather than onto 

preprinted pads or sheets). FIG. 11 illustrates a flow diagram of a user-delineated-field 
entry methodology 120 according to an embodiment of the present invention. First, the 
user electronically selects the desired Label type (step 122). A liquid crystal display 
(LCD) or other device on the PDN then indicates the first Field in the Field Group (step 
25 124). The user enters ink (step 126) and then signals completion for the current Field 

(step 128). A user interface may also be provided to allow a user to randomly select 
Fields of the Field Group, for greater flexibility and to allow users to amend their ink. 
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The above process is repeated until the user signals completion for the last Field of the 
Field Group (step 130). Ink strokes are assigned to the Field for which the user was 
prompted when the ink was written. It is to be understood that this method does not 
require preprinted forms, nor does it require the user to write in any pre-specified 
locations. 

It is to be understood that the user-indication of the Field is provided through the 
type of user-interface described above. That is, a user-interface, either on the PDN or on 
the PC, appears when the user first signals that they want to enter ink data according to 
this embodiment of the present invention. Once the user has selected (in any of several 
ways known to the art, such as from a menu or a combo-box) the desired Field Group, the 
same user-interface then either presents the set of Fields belonging to the selected Field 
Group in a predefined order, allowing the user to select or skip each one before 
presenting the next one, or else it presents the entire set of Fields in the selected Field 
Group so that the user can select any one of them at any time ("randomly"), again in any 
of several ways known to the art. These two modes of presentation are to be considered 
exemplary, and any other interface which presents the Fields of the Field Group in an 
appropriate and useful order and manner could also be used. Once the user, by any of 
these or other similar methods, has specified a given Field, any ink entered would be 
assigned to that Field and processed accordingly, until the user selects another Field of 
the Field Group or else signals completion of the Field Group. 

D. Tagged-field Entry 

Tagged-field entry allows users to tag each predefined Label type with its own 
letter, symbol, or word, and also then to tag each Field of that Label with its associated 
symbol or word. FIG. 12 is a flow diagram illustrating a tagged-field entry methodology 
140 according to an embodiment of the present invention. A user writes normally, until 
he desires to enter a todo, appointment, or some other Label (step 142). At that point, the 
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user enters the appropriate set of strokes (some predefined stroke design or symbol which 
is reliably recognized) for the Label he wishes to enter (step 144). The symbols may be 
either unique (and hence writable anywhere) or else standard but written only in a 
designated zone (e.g., the left-most 2 centimeters of the page). Whenever this ink is 
processed, and that symbol recognized, the ink specified by that symbol is treated as a 
Label of the specified type (step 146). Similarly, this may be done for the individual 
Fields of the Label, each of which has its own associated symbol (e.g., an hourglass for 
"time"). Completion of the Label may then be signaled by a "stop" symbol, such as a 
line drawn all the way across the page, or in a variety of other ways (step 148). 

E. User-specified Field Groupings 

Generation of user-specified field groupings is a method for improving any 
method for the entry of formatted ink data. It allows the user to improve the usability of 
any method for the entry of formatted ink data by specializing it, since users may have 
requirements for the Fields of the Field Group entry. 

Referring now to FIG. 13, a flow diagram illustrates a user-specified field 
groupings methodology 150 according to an embodiment of the present invention. A set 
of Fields, and based on those, a set of Field Groups, are defined (step 152), as in any of 
the methods above or by any similar method. Then, an interface (for example, a 
wizard-type graphical user interface preferably implemented on the PC, but can 
alternatively be implemented on the PDN) is provided to allow users to create their own 
Field Groups from the predefined Fields, and to modify existing Field Groups, possibly 
including, but not limited to, the predefined Field Groups (step 154). The resulting 
user-defined Field Groups are processed (parsed and recognized) exactly as the 
predefined ones are, i.e., according to whichever ink entry method is being used (step 
156). 

Although illustrative embodiments of the present invention have been described 
herein with reference to the accompanying drawings, it is to be understood that the 
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invention is not limited to those precise embodiments, and that various other changes and 
modifications may be affected therein by one skilled in the art without departing from the 
scope or spirit of the invention. 
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